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(57) Abstract: 

PURPOSE: A ferroelectric memory device having an extended plate 
line and a method for fabricating the same are provided to maximize a 
contact area between a plate line and an upper electrode and improve 
an insulating characteristic between the plate line and a main word 
line. 

CONSTITUTION: An isolation layer(53) is formed on a semiconductor 
substrate(51 ). A plurality of insulated gate electrodes(57) are formed 
across the isolation layer(53). An active region is divided into one 
common drain region(61d) and two source regions(61 s). A lower 
interlayer dielectric(74) is deposited on a whole surface of the above 




structure. A plurality of contact plugs(75) are connected with the source regions(61 s). A ferroelectric capacitor(82) is 
arranged on the whole surface of the above structure. The ferroelectric capacitor(82) includes a lower electrode(77), a 
ferroelectric layer pattern(79), and an upper electrode(81 ). An insulating layer pattern(85a) are formed on a gap region 
between the ferroelectric capacitors(82). A local plate line(87) is formed on the ferroelectric capacitor(82) and the insulating 
layer pattern(85a) . The first and the second upper interlayer dielectric(89,93) are deposited thereon. A main word line(91) is 
inserted between the first and the second upper interlayer dielectric(89,93). A main plate line(97) is connected with the local 
plate line(87) through a slit type via hole(95). 



&copyi KIPO 2003 

BEST AVAILABLE COPY 

Legal Status 

Date of request for an examination (20020204) 

Final disposal of an application (registration) 

Date of final disposal of an application (20040130) 



l^H-N-Si 4] 2003- 12173: (2003. 01. 06; i-V-.J 



^2003-0001217 



(19) CH»SJ^S!t!(KR) 
(12) ^H^I§M(A) 



(51) Int. CI. 
H01L 27/1 OB 



(11) 5?HS?s: ^2003-0001217 
(43) §5Him 2033^01 §06g 



(21) gaas 



10-2002-0006192 
2002a 02S 04IS 



, , (30),^33?§ .. . .-1020010036624. .2001^06*26^ CHtra^(KR) . • , . - , • v- V - ... 

: ,v. ■ (71) g§j°! - ^£1A} - - - 

;:V -(72) v. 



• 371*3X1 OH &3g 41 63 Ti ■ .. 

,. A1fi^AI3V?£E^g951-18e!Xia^B|304S: 




•; ;; . (?4) DJEI2! 



sors i-oraoi s£ lhmai ais oisshs 5501a z>hsi us tm s-ssa aiiAiBMraia- 
^"M^Wafe* Isw *a%*. oi s^oii, ^s^s gf § Ei gaaoiM sraa- 

a37oi2Fs vm7-i&\ mnom Eras mmm Era a= * maom a°J D J££ 

:qigg SID. &?\ ^ SO10IM Era^ 013101 33 LHtHI ^*?H2j ^ifHAjafg J 

g§ Dh, 3 S30fl o1¥ Mai0|EH{-g SfiSKH, 01 S IHEiySKH SS^D- 4^1 * §3101^ 

Era^ ^71 ^7hbi &ssa ?hbaieis s= ^¥ eaoiM Erag ^Ea^isf asoj 



3JHM 




iOICK 



: 8:LH73 I ; ite -E 4^'" : i -1 
SL 15 IHXl E 19= S 42J I - I 'Ofl [C^ B %"S^ OE ^AlOllOil CQ-g 3SSa WiaEI±W2| 



33-1 



^2003-0001217 



S. 20 LH73 £ 24= S. 42J I — I -Ofl HHU- H S. OE MMWM tOE 2«*3«l Dfl2EI^»2J HI 2 

ggSCT 99EM0IO. . '. • -r'-' >,.••• • • -::-r. "\~ ; 

£ 25= b ©sei etjonofl cos sssio Msa^xra g oiaioi s^s soi?= sskoia. 

5. 26£ £ 25°J 11-11 -(HI COEf -S ITS2I g^WNHI [OS MSSliW 3-1 Sli^g SSeK 

}| BSSgOIQ. -. tv , iVl: £v i'-fe kSLv 




?i§km -S^^aa sy a^^^sss afsv ^esjq.oi g^w. -£ am :eais .wht-boi #7i 

U 0W(39)S-aAra #^«K39a)g 3*=CK HSU-h - ^7J-i^^l?l:--'SS» -.raH£*f7l ■ .^I'AI*^ . 
? $ =3-2! (35)0! ±mm 4 SID. , , : 

°QJS, #71 b|0^(39)S «SS^| AfSSgg gAISfe ..-5S ggt>.gl(prectse alignn»ent)0| , 

e^sa. ■ ■ v \ : ■: 

H+ttH. #71 b|0h§§(39)§ B= *f^H2| MMOIM Era 1(41 )s #71 12I10IM. : .. .;. 

Eh2Jg(41)£ #71 ^ ?IEEfe!M(35)3rS^!5FE^ BHasp. , ■ - ^t^^fevtf 



ft*.-' .„>••••. 




33-2; 



^2003-0001217 




^2003-0001217 



i 



;.D.... 




mm immo\ «gnD. 01 g^wi, «*4ohsj ^ gaoiM hismou 2 ie!S i~ sSS^AfS! 





it*, 





0I@V £T¥# SSgg S WSS| WB&tl ^AlOflgg &m\ g So" PIS ttQ. S s 

al'a^w flsadw= saiwbw t^sfo »a as tiBe sap. asia. oitiai 





33-4 



^2003-0001217 



2) St EgaD. #71 riEEIXI EE S^SCEa)^ fe^t* (upper sidewall)£ H£I&IJ(sloped 
prof ilefi fab 201 W^WD.. #71 ±kaiXI tE 5^M(?5a>£ «9 (75)0)1 ;fj*l v .. 

xOSISQ. 12^25. E 500 EAia Hftl- SOI #71 £e| ga3(75)2| #i*S!3e 6^2S ----- 

Of HQ. - 

#71 ^ m&nmTsm ?t= ^espissi 22 on #71 g atKx*) a #?i s atrium roa-j 
»s^"2k rasa 4?JH2T isaa ?iEuiEig(82; e « cpjoi raaaa. #71 ssaso . 

3™ #71 8WS%5(777S ^ #?l 2 E -i! ga3g(75) #00 SlfltHX #71 5^2^(77) 

s a eh gyn(75)g gSKM #71 ££± S^(61s)^ S7|S)^S §^&Q. #71 3S2J0 3HKHAI 
gg(82) A10|£| 3 S^S §SSf lg(85a)££ Xfl?IXI= 2101 brB^SJO. 

0100 aSKH, #71 §9^ 5B@(85a) S 30IE #71 SiSSSISf E0§§(79) AJOjM •-' - 

MS(fwJro9en terrier layer Mttem;WOI ^ 

EKJIEth i+tRCTiQ:), W?0Ih ^trS«AliQi); ^32 la^SUN*) E£-0IB2| iiiSKcoiDblnatlon ; 

layer)2 201 :drt^5H^£tf^ 

W #3rl£^2J^(79)rU)0fl^ 

Isa on -g-oi. pCT(Pb.z"rjia)^.i>g^^sai5f.LHoo ^^stjioi ^msmmimm m 

tf^gx>g2K#7l.^£.9^ 

■d-i 5§a .&SSa3-&^^#(Polanl2ation,characteristic)M EoMaCh 3.,12h,. 3£SS1 OOE 
Eli»2J .2g^(iDalfunct lon)w S©Al.aEr 

,S.ti. #71 4^g'» 
S!EI3> 0|g AHDI2J 

#g tf#AI2JQ. 




:#7i z/saa 

.plate lines; v 
JS^Sr^(cohductiv 

oie°i -iter 

•Ifif(Pt). ¥auistfa)7'#aU8~ : ^^^^^ = ai 

t! W rfai oi e ae!S(87)^ #7i u ta«f (y*)j» -«»*K*;«3saai;3SE8SSwajlfi» gMpisaas 




em (89, 93>g 5tm 4= sia, 

01011 DSK)|, #71 3911 3 S12 #V ©^13^(89, 93) AKIIOfl ^5H2| ^ $IE^r2JS(iiiain word 
Tines; 91)01 f«S V SICK #7M? ^IEa£!g(91)£ #71 ^ WC^JIia^^aW^ia*-;- 
SHi 01 E Hf2!S(87)3r StSSm. #71 ^ $lE£h°J(91)g21 Z^g gB.^£l P3Q (decoder)^ goh 
5 47H2I lM5ag(57r#fllOlt.O. afe.. #71 4.«EEK!»(91) -AH1I2I #71 #* gZmm MM., 

- gaioiM Er2J(97)oi raxia ^ sta #7i ? saioiM aso?^ #71 #^ ^azrassja-af »tg 

iSS HI015(95)g MSKfl #71 5}^ gaiOIS a°!(87)lK 27|5i°£ g^aCr. #7L g5!^ . 
b|0^(95)£ #71 SS g«(y*)2h ItSSUl #71 ^¥ MEOOIM ei°J(87)g ingAISQ. E 500 S013 
u[a[ «Oir#7l eaCHI0rl(95)S| §EH7IsO0AI°1 -U|0W(E-:3S| 39)2J ^gaa at*. Est 
4I-71 MMOIM Er2!(87)S #71 #^3^S(81)2| #^Sf2F 5|S SltO. 

#71 ^ sfllOlM £F°l(&7) S #71 ^ eeOOlM £h°!(97)s gaiOlM Erejg ^SttO. #71 gaioiM 
2[oih 5?" M3|0|E efoj(87) E= #71 ? SaiO|E EfSJ(97)5!-£S 4=E 2iD. #71 M 

loll SaOl #7fi mEOOiM a°!(97)&°S ?«EI= 390lk #71 ? SEOOIM Era(97)S #71 

sa^ bioi#(95)# sshoi 5JWE 27H2I eistras moo raxia #7i ^sa^iHAiaf gtjfsa^ 

00, #71 noa(85a)S #71 #^ &2h§3SHHl?0l*K)1 ^Zf.a^blS^='Sl^e! apl_H^S 

- 5>fcfroa#ga, #7i #¥ *2i§39toi ^aiB^t^e! 3?oo.; #7i;,i3^ ini@(B5a)s ^as m, 

S}^°J 201 HrBSShD. . ••; .- ■ , 

E H Ifg21 ; jgj2 ^/y(ffl(Hl fMEaiWl' 

. ^Aiofl°i asgiu e^ 5»^m 2="a. ? roaM^ - ■„ :: : : ]-.; 

sa' 5HEiATaioi ; ra^ 

Me(iro) .a s#'#^s^(io9)o'Mt7#aQ^^ : a l 

" :^^.v#7i :si.#^&^(iramiB#aoi!^sl^ 
! ;Seeoo3)i s=a; n^Ajv:#7i.s^:#M^ 

~ oi 21 a s ^ s.*w-aa«t-a a a owss^ro xi ssiajH«si«a>*5tr. .jBi^^a^aDh^i^^ii-., 
sf^ sasf .ffle(io7a) s sjoiE #71 ssaa^ f Ha(i03)?AH)ii)ii^i:*rE«r raa(i05a)oi: JHwa:=- s-u-^v 
201 un,^sia.. .... •. '. , . - ■ 'V-.... ;-:ko v i - 

33-5 




^2003-0001217 




LHOD HHS=! 5HHBAIHM21 SI .&^S3('109)j1F S^t»CF.-^l SMOIS 5>°!(113)£ Jf 

S?(ii3)# as e^3is2T?sai ^ szniaeW s\m eoiga. s?i i2.ns D 4§ »a 

S^sS All S SI2 si^3°m(l15, 119)M 3BH?!0. 

D UOPMd. S11 a 092 «3^3S|S(115. 119) AKJIM M^MSj 2* Sl£&2JS( 117)01 7HM 

-• •■— - ■= ~^,S7|:.>S>^^ 




•^7|-S^«EflOIM.EIS!(i1 

#aoiM asoi _ 

£5J§ H|0h§(121) 

;°j .Js&^spciDa)^!" 
nasi 





^%*/2(- WUtm ■, - . . • 

I^eTia ( 7 6 1)=>I JMWSr 501 B^oO. OlOil OSKJt, *S*f ,1S(161) a *jO)£ 

^71 § s £N?S^(157) #011 ^ MfflOl M £h°! (163; £ 42J PL)OI >HH SIS Q. ^ SMOIM 

°i(&w smti sgetoio. — . 

st« sjsb soiaa. spi 4^ 

3itJt!0. 

□ LK»7W, £71 *01 a H2 6^ SZ^3SJg(165, 169) AHDIOfl m$7ti2\ ^E&°!§J167)CH 7HIB 

-S"=5oigri67) Afoiei £?i :«^a^ai'oi^*aoi«^i(^)oiiaH-«« 4?v2io- ; #71 :^ 
ga^^Tsml^ 

i^°!(163)3l SEWS* JBUiBGK ^2|*»a«5d|Offt(W:)S^Sia ^^«Vft)a>B*S|%^ - 

?i IB Ai ei isi'if^T^^^: Stg ai aD. = .. .-/;:•- ■ - ,. -•: J 

I|ia 01 -M sis spgtHib^itsa 01 * 




•E 81 

^ar 

2^M(53a) 



^2003-0001217 



71 TiioiE iee*(6d)2i *R03 3«s nam iae(55), mm s^(5?) a ?Hi§a^ 

;; ^#71 70Oi#^OT)S-«EEraiHI fflSttO! dH^sKHlTf . #71 -7IO|g-llg«(60)S #7) ?! 
42| y*)2J e«*>E§.*SSQ. . 

5%sgf 6 f s) ^l^aroiM #7i z? session e #°i a Maxiiaaoi sgsiD. a» 
SroibiAj, #7i^oiM.fiai(60)°! mmw ?#sj »bs ^gsra ^isioiai(63)m 




5. \2M #^sfe. #71 y : S^(fe)fa #71 ^i^Efet(83)# g&*MJ?ICH #71 #^S^g(81)g lug 

*^a3fe^BK)&^r«»aS3-siilAiH»(8Z)2i jw. #7i 2^2 an SLIll^sL? 
#71 s^a^^m(79)-LHM;4=isxF§oi,;?aa9- «=«s a v^sn ssa- as. &ssj 

^ss 4f#AiaO. 

#71 gSSj :i|S(85a)fi St!*^ &ESI7IS2J SS011 5h¥ gai0|g5|§ «gtlQ. #71 tm SaiOj 




sSoiSaf^ 



S2003-0001217 

.bisras7asi.&lAii L4 ' s»s.j»S3M.«a maojM sj;ej.(87)2j kgaSg ^ehswu ^ sid. 

Tji^jjAi Aigi #§1^ b|0r§(95)0l eSS glle^l SSOfl S<^21 #¥ MMOIM^s Sggt 

01 §gb|71- i*~Ro\ ^££1 #?l #¥ gEflOlM^ EWE* 2 (step cove rage) s J??J 

A^°iaOIMem ifflEiyoHM ^7l_a5i^_UIOrS(95)g «S ^ MSI 01 S &a(main Plate^ljnejjpf 

"«> " " " " ~" " ■""■= ^ 



Sill PlIHAIElgSr S^SQ. 
E 14— E 8 LHAI E 13HIAI £SS HI 4'AI0II°1 S«00(modif led embodiments ggSPI BSE 

: oiiWia^^iBB(85a) p ^Ai^^?o:^^; east n tunas* •••aaaawi- ..- 
mm : , : Cajole ^eKicg^f ^sjoiE- ^sj raatf ^&-;UiM ^hh is -i^ai - ^ra^ap^j:c-H: ; :;:;;: .-, < 

#¥a^g(81)2f S!S SSttCIv . • " - _ 

- - . " Z V v t "c vj5-|un'-S-T£fe-E 4^ I - I 0)1 [&a B:^22J X02 ^AJOQOfl : D>5 S SI 0)1 S3 £ >Q£| 391 " .; / = ' 

fa a#(75) ^»sfes^. : a/.s&a h a- 





" 3|il^=s(To n ^oisj a^sej : -=tHW *f*fflia'sf ffleOGTa) a :4i»&9r ina(io5a)oi aasp; m , 

•'■"•^eic raS SEaW-TO^^M **a*flraj£ z*$i ** a sjoie«.h^i^, ...... 

. .Ixhoii HH§a ssaiii ^iiiaieimsi ^.saei- nass(io3)^ §^*Cr. . .■a-^..;,, 

laysroi 

EPKmtg 2ys"efEa?i52i ssou a'i s »2 ^¥ s^iasrciis, u9)ms »as 
y ^?i.hi a 3912 «!aaef(iis, ri9)»s-#«f «?«!a5» '^st^. . 

OI01I Q^lOl- 2?\ Hll 3! ffl2 62^33^(115, 119) AK3I0H ^4=7H21 g^tt ^ ?JEErag(117) 

c 1 as g-isp) Aj-^i sPhsgete g-ssfe ass uioi§(i2i)g ^ssm. ^i eas uioh 
loSs 4 SaofM^aenia)! *S5ar iSffia* ui6s(i2i) a ^ mmoim aa(i23) 

£19^= E 15 LHXI E 18011 Al ^SS J3I2 ^AI0fl°J e^WI (modified embodiment)^ ^Ssh^l 

, . ; tt g^CHl .ttStJD. 01 2?CH , sgi^ ;bl0^(121 )g .-^31 ^3^(109)6 irgAI2!D. . - 
" S e^ LHAI E'24S-E 421 - 1 >0fl B <#^2J ^AlCHlOfl^m^: ^1 IHISEJ^XISlLSI^^S W 

; : - - E 8 LH» E 101HIAI ^SS .B ^S2J: 3911 £A|0U2> g^'S AlgoKfl ^g£»Q.. ; r > 

' " OiEiM, OlflOfl my gSS «q»PI3 tLO: . " . ■ \t 




-5E "23H2T^gS! ^E^pJlTt iliCHH^^Sr^a^l(15i)g S=Q. OlDfl C3*KM; ^| 

33-8 



^2003-0001217 



Sha aims- era -fens* Ahmsra ^jreterwcistf 1 * -^ : ^a^iiB('i^Mt^!««i3rv 





Sii(S)s ItbiEm^ ^SIdis ^lN:(T,i a i n ) > j ^q i EhM^c^ia > irf«E!-orEf^ |^ s^pwoi 



-&■ 4: S!Q. •'•'*• • ; '• . •■ .i.. '' '■ • '" .""V'V 

Soil S?™5h§ S ^4EE 2]|(main wrd I irresi , 91>0| ?HWi^ * Siff 271,? M^fSl i?D^,f^f 
s ^h^ol pii3(decoder)§ eSHJJ 47HHI $|EEI°Jg(57)g JBCHtHIK 271 ^ ?JEEhSe(91) t Af 
0121271 2* «ZHSSSt LHM f iSoiM Ef2!(97)0| HH*ISQ. 271 S §M0IM *M(9nS fiCT 
g» f^ragsfl sfgsnb ■•HI0WB(95c)« SSKfl 271 yBtRtf ffi«S&H ARMS 271 » 

S5ff^ w gaoim nHeg(PP)a-a7isiss s^sa: oleosa, 27i ? «aoisaSKan§ 

QgOL g 1*321 »S OjOfl t&f M -M Hgl & Jl .•' £ g§K7l M|^6. 




33-9 



^2003-0001217 




aal(9lS I«^ ^Q.-017|A|. #31 ? §l=aejft(91)2J 3RS US^S CIS^CI (decoder) 

• wkm 4W2i / «EEra»<87)»,;poiep^..-i>-^:. 

5 HHISQ. OI2h= ITEI. £71 d|0^M(95c) CHiKHI B gS°J Mil ^ AJ (Ml CHI Al HIOh§( 
1 5 I Eld 9§#^S^ ^E 2JQ. #7| U|0^S(95c)§ ^ ^Ee07IS2| 2S #011 

=^2J2f #^ SEflO|E2js ^gttQ. #71 #aOIM5|g fiBEiySKM £J\ ^4=7H5J 

56SM(95c® 1% ? MM0iM^e!(97)g «s«jD. ^71 s-saoiM aejo?)^ #7i v^a- g*5 
..map fgsa. :;, ! ,; v .,:::.k,; ! ,., : H :,,:,,:;^.v; : v^ , ., . . , . . 




eg*! um-'m-B saw .t&ss'; stusj gaoim E^or.i>iow^^ 

■ oioii #71 magi. 




•^2^o g ; H22T tf#AI?lir 201 

rsrj 3?2I JWf ' 

#71 #^ SZ^SW LH0« 4^1 ^^ihltSSCT HHSS ^?H2J MaOlM E^lg £«lft£l, #71 
gM0|E EfSJgSJ 2,^= AIS 3fflE-Z7H2TtI§(t»o rows) #<HI HH§S #71 7UHAI 

ggsj "#§£jj la, |g»££ ;S^3rfe-2M9^^:^SpM;O0eaiW. 

#31 MMOIM Ef°!S AIS Ol^th-SSCHE ZftZiMm S-0fl';HH§S #7| S-SSSI TtlAIEHgSl #^SM 
magajog ^ aaOlM Ef2!(locai Plate line)0IIl.,#7l MM0IM £r2!S #71 # 

m^ti 3. HI 2 ^i(Hl SiCHAJ, " 




J::?fe|^|^aioi#?Hiij & : ^^.S^^^S^iSfe^ fe^S UlOJ^Csl it^tfyfe^la;Holejg.«5ra M 




33-10 



^2003-0001217 



&7\ gaois aas 

MS. OI3%f 3W£ ; "27HS| ^iHTbHSS g?\ 5HIHAIHS2J ^SM2J- 

El. #Z»Has!OD 2|«fl gojg maom Efa(local plate line); ffi 

OJ Al-Ht 

ssarmiaaiiXK 

^=f& 8. M 7 *KM SiCHAJ, 

□s sj^. =ausst. ^Eflus mw. sr^Di&st £e= ois°i strea as si- 
. " si?sf; ilia;;? tKHi .sioiAi.; ' ' "• - . ~ " - ' ""• . • ' - :: : . • •■ ; y/\ "S. 

,. 0IM ^EEjag(main ; .word lines)! Q 21 ^£S^^gS||ll?l§i| : ^ 



-"v.-- 





SSSa r ^SiAIEig' Mdl°l 2 2S«S fflgg Q StSG\S\. &?Y SS^ Wl§!£ g • 

'* . ..g^SM4. . ffl 13*HM aCH/d'. 
= . aa^.'Vf ■ ' ■. ■ 

'-^ SjOlE ^ftSSatflSJ- B@g a #71 ga^ Me MOM 1@ (hydrogen barrier 

; r - -. p 16 . igj 1 troo siCHAj , 

g?\ . ShSaai ?iIHAIE1S SjsS S^a^/ SSaa^ HIS S ^(common top 

- electrode)! 5tf«KJ. fe^l ^a^S 9§£IOt fe^l M010IM Efojo, 0[m \ °)t|oh^ 4^1 & 

, v : ^ig^tT 17: ^ 16*J(«r2{0)AI. 

s^a^s AK)i2j s s^ ssaasf njgg Afoi°i s s^s aa^ nigf □ 

3 ^9) §3^ mis ;AH3IOfl^H30ia ^i^^,l@(hydrogea ^c 

. — Doaei^xh. - . \Kr-;.-„e::r- : V:> 




'5&^ AKJI2I s g^s-JH?= ga=f : 



33-11 



^2003-0001217 



g?*f21. 391 -20 *K« 21CHAI, 

P@(hyd?ogen baTrleMayer pattern)!! □ 1923 Sfe 

22. S^SEXOIS #0fl *« Stf S! £ StfS ©a 2S35!2g HH§£! ^4=7H2| g esh^^eI 

M; 

oisi^6ii^2w^ 




24 

^71 HI I S 3912 ^ #^^22f 
;b!0^(sl lt-t^ v;ia,hole);. S! 

I§^^5^ :d|0^g S= ^ it EH 01 M 
S^lf 25. HI 24 tHHl 210IAI 




^71 

.s oh= sssmi onaeubXr. . ...... .; / . ; j :+ - 

26. HI 22*KHI 2KHM. ' • • ■•'■>■ " : \ v ';■ 

■iaof^aa^ 33s oistr^ois ■. zjhsi ■««^-waa^?i'--a i ^a««s»-^a?ts3 as*fe : 3i - 

§^27. HI 22 tHHl 2101 AI, ;.!,-..: 

£f?\ S-S^ai ?mAIEi= ?*aiS 5!§9 5^2^, SSSasit .ill g II ^^(conmon ;top : 
TiactirtOS lHia,S7l Is SWS^.S SSE10I gaiOlM OI2H0H SIXIotzr -,ff 

S aSfiarneiHt -la s?i *»"*¥a»2i &*s#.#7i ^¥ #aiou= Eraa sssss -.a,.,. 

*=f™ 28. HI 22 tHHl 2101 A|, 

g-ogjo 54IH AJErl^ 7*31 S 5^2^._l_i ifSBillSf n|@(rairanon Jerroelectric layer 

1ST 




29. hsh^is- ^(hi *s »tr s .bisk pastes uHia.;g^?j°i m 

#71 § e§!XI±Eigg '..tt£JB7fS2| S9#.S£ «W «H8.SSfc. 



^a&SS«^.lIBA|EiM; 
^| , H1 1 S %2 ^ 4^§3^Mg^ 




30. Hi;J29 tK«, 2101 Ad , . . 
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8?* 31. 391 &%W SIMM, v . ' 

2f°gai ^n^afe--i«a-^«B^M*a^>^*wa«t'iiiB-*a- aaaaa -aawai -a?i • a . . 
muom Piad ™s oistTsicHE zfe aa-aouufle aa ^a^ii ^g^e aaafe a 

32. SI 29 t.HHI 2101 Ah , ; . , • . .. . •;• , : . ' . ; . ■ 

§^§33. - SI 29.W§lO|A| f . . , ; ' • ~, r : -„h s .„ -jj;. .-j:; y. \-. v >. • 

aoi 2}°3S 3iffl'AIEV= '^'S^aW?*^^^ iayiir v 

• 34.. ei-Eai ?i £ aw is^via^ &?» s .ewi •„.. ,/ ..' ~ •>:•■■■„. 

\ ,f a^<'»Mj!v*i*!a^aoiri*„««fra a atfg coa 2»ssjsg-iiHas *<oh^ a^aa^a^.a •■: - 

• i -«/-aa'aa«fe-&a;--s ^-v.;. 1 ^ 

a:>i asaa aaAiaaa a= »Ea7iB^"aaoi>.^^"a* aaaa^Ia a^aaaa^ - 




=ae i§£g,5fr a°aa mi hei^a^S!?^-, 



36. a 35-aoi- SOW. " • . ... :': ' 

a?i a¥ a^a^ a a?i aaoie Eraaa\*a*fe aa= " ^" 
ssasi ^BBAiEisoi asa efsa^isei saoj la^rn asm^'a-M; 

4^1 ^a^soi tafi ifflura &?\ aasw'.aefcw^ibi ; a?i.a£a*ii aa/jaa ah3i°i a 
a *b^= aasf a.ea ; **a»e ea;. ~, -f. 1 - ■ . >. . 

ga^ iaies ^;KE^>is^a^i^ : 

5i 3* ^ aaoi&las *im ■ qiIsW :«soie: zwsi ,aa ^wixmga S7i<^i?a^aa s&sjs 

av^i 5}*=. geooie Etams ei-stiPis^ a a sou *oi ^ «^§as, v a «i2 s^ia^- 
s *tae a?«a s*me= 211322 *fe asaa. Maa^jfjsiva^aa. 

m=f& 37, si 36 %m aoiAi, ' . .; • . v ; ' : ;.: ; - : T.r- ' - : : ' ' •- ' 




a^tf 39.- • i -.a:-36-tMW; 4 aOiAli.--.-j s r.V., . 




g^a 40. SI 39 tHHrSitJIM. 
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. #71 MZ ■«¥;*2HB.a i et« ««SK7I a.0L 
. Sskl. #71 ? «E^2!MS #71 UIO^Sl Sf 200 HH«3= 31© ig°£ SJ= lM?a*0 H 

8 ?© 41. . 35 4f6fl SiCMAI, 

#7i #¥ sasaWa #7i sabiM sran sssi^ a?a= 

#71 s??aa ?inBAiaMoi ssa ej£H7is2i 2 goo gs^g **ssh= sto; 

#7| ^S=g0l itgl (IBDW 291 §S9fs S&tfAI?|0| #71 &Sa*fl 9iMME\w MOW 3 S3 

v.;i J?= JSf J[«Sg. p;. . , . _ 

- ? ii :^fe^3e^gg.^^^^|L^I aa(Hi:aj.a...a2 #^ '©.aaas* -«aiS ^«5fe 

DJ. - ■• • " , ' . 

#;>i -moi-sg- e= -^eeooiM aa© .sssi^a^g s^rsi^ ag sg°s oe ssaa-- 
i;iHisa±^a.£^- ; ; . 

a@<dig 




□ 5 

Haifcaj-a^a. 

; \#7i.&'.^ 

#7r ssaas* -a-^i waWsw r-a : -<w2s.-na9*ibi #7i a in a #7i g «**s m-a w 

#7i si^s^e aw j 21 is se? a #7ifssaa^;iDjeg akiisi 2 s^e §^ is^ me 

" g 3»; .-. ^ .:,/, : 

- #71 *w lias, 1 ; as* ?a-=.ehsa7ia2i 33oirs¥a3sjg e+tii; a 

271 #^a^S*S BEiydra #71 S S^fiU StSt^ ^4=7H2| §g #V2^© ^SSfe EWIg StJtl 
El #71 2} Si #^a^= AIS OlSSfe 5}0IE 27H2I tSg #00 HHUS #71 IM?a»St- IHSM2I- 

• ; 46.i^ 4^ two »oial i kv '. ' v'. 




©3!t! 



■f. ~^^%^^:^o{mE}°\m< ^S=¥sa 7is2i • ss ^#oo -a i a -az #¥ ii^a^i 

••• •• • :;• «S7Sr-48.n : #a4:47.'.tH« : - ; SiCH^ •»..r^^.. •. ^ • • ^. ^ ^ . .. _ . • _ 

- . -^i 5?« :ggio|E aaS EHDIEF& a^OlH.g^'ElbiaS^. EWIEte"§a^ 01 El □ g^. QIEJ 

-?pg nun; ms^. #aiug% ^QiLiis^^w^Dis^ a= oim°i 5&etas ««o^ a© 
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8^49. XO 47*KW S10JAI, • ' - 

#7| j$2 #¥ €2*33^ a #7| Xfll #« SZ^32|# S<*3}aS IBEiysra #71 5?¥ M20OIM El- 
am bi§Aj?iii #71 tj stm stjtj- a a* uio^g ewi; a 

#71 ast§ um&m e= ? mhiois Ei3g 9?ag □ £*»5^ igss t\± 

S^tf 50. SI 49t>KHI 2101 Al, 

#71 SI 2 #¥ «#5h7l Soil. 

at>| jgn s^gge, 1 - #00 #71 48 S«a Stltt §S4=7H21 2f. ?-|EE13Sg fJgol^ 3?0# □ 2 

aera, #7i if ?iEef2JMS #7i s§m uiohssj s? soo bH»a= 2is m^ss. sis sssa i . : 

:• ; r, •■ ; : 51 . *0 45 &O0 2101A1 . ' ' ' - .' : ' ' 

a - #7i ".sga'a -9iiiAiEiflfbi s#a e.^ai7i52i ssm sii a Hi2.#^ #&as3^'g sas sssfe. 
: ; : : : V' ; ' #71 Bi2 »aa'a"Br- f a i#7i:*fli #^ §&§s5m s^^s. biei^ioi #71 §s #*s=?».:;#t:;i- ■ - 

V ■ . :; " : -: : V£AI?l°i Al £}7I *J S^HK ffi**?J- fiSS bllOISS S£ol^ 9}fl ; 5! • - ■ s-: . ■ . : : 

! i/V-.v^ , • #^ 

:. ;vV^, v. . ; ,g^tf 52. ; fll 51 tHHI 2401/4, « . , - .;. : "... , 

. . . • #71 7312 #^ §2.^9^5 ?J e>o!7| 200, . ■. ; ,. - 

' : #7| El #^ S3§3^#0fl #7| *S M4=7H21 ^^ca.oig§ «gs|-= 3911 M □ .5. 

■- .. v •/:..< #7i ? ?iaEi3g= #7i gat! uioissi °f soo mxia= as mgss sf^ m 

g^tT 53. «l 34*^011 2101 A). 
; . #71 SSSa TUBAIEIMg /g#5h^ . .. 

" : ; i #7| ftt* #011 #71 *J Sftf a #71 § gtfS OKF 2»§!5!«S bH§3 ^4=?H£1 S^S^ = ■■? i 

.(' ••■:^ : 4:^:«S8S«e 970; ' /. " ' ;• ' : . ' .: 

#71 S|-¥S^m ?>= S.^ai7l2 33011 S^SsO^ S #^S^e, v S &70- 2 -'" 

#71 #^2=^ a #71 SSSfflSfg S^SJ^S lEiyelOl #71 H StJti- ^4=?H2) If s- 



.^3121 2|g£JS£ g^5l= 2tS i§££ 5fe 2,^2*0 ffliaE|^W°l Hl^gS. 
S?*V54. SI 53tHHI 2501AI, 

#7i #^ a #71 gaioiM ei°!gs sss^ 3?o^ 

#71 S-SSai TIIBAIEII A10I2J is g«g OBSS B71I; 

#71 §^51 BBSs 3^= Sl-aSfl7l£h 3300 SfiOOIMS.'-g «#S^ 370; 

#7i sh^ gaois^g in Eiy 5101. #7i sg #¥S^ss e= m^jhsj gaioiM &°iwm 

. . ... ., ..51= 3»l; a .. hsi ■ 

- -.-j ; .■• #71 5?¥ meiioim eras e!-EM7is2i 3300 101 #¥ #^13^1 a M2 #¥ #^i3^g » 

, ; ^BB£ S«5>^ 37flg 2E*}5l= ^92^61= ^SSa. OOaeiiTJEy I^SWa.. 
: ; J. :.-; ' i 55. : »J 54 tftHl SiCHAl, — ' : - • : .- - ' — '. ." 

:N #V#7| 5^ gaO|MH|g E|0|Efe W^Olfe ElOl^ef/ EWlEfe gSF^. OlEIPg^. OlElPg 

V ; . v/iV; ^S. §fe SSSJl M 3EI £7^KI £ . , - .v. . ;± : ~r . /^rJ.; 

: :'-1t;\ : "#> :: g^:55;"' •»]' 54 tHHI 2{6l A) .'.■ K '''':-:l}llC:' : " " '" r '' ' : :'v r ' ; '* ;c *'-:;'t:--n ! :v -^.r 

<V:> .C. : b;0 ; ;::jjCH £ #7| :gg &SSSO^ IBe a #71 -§3^ 1@ AH31O0 -7HXBS .^i^fc^.IBSg S#5h= 37B ; 
. ^^....-gjj 5t,^l= 31g;-§9aS,e^ OflaE|i7J21 fllig}^. , .; ; ; ; ;. /; , : : 

• . v • k '',/■[■ ]i S^tf 57. ' ;«l 54 t^OO 2i0l'AI V.!,. : • ' . ; - • " ! " >. /. -r."^ : V % t 

? f: ::'^V J 3Mt:^\M #^ #^§321 a #71 H11 #" S^§3S, v g IBEiySlOl #71 =?.^ sMOlM El ; 

r-- u :^ J: M;)f£2!m:±mH9mH ..#71 .■*.a«akJ!flffli.*a* Hioi§g assfe^oo; a 

#71 UlO^g Sfe ? ii»6|E" Ef3g 370 M Q 5tj5fe ?1§ *a'SS Sl^ SSS 
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5B. «1 57tHHl SJCWAJ. • • :- - : - •- -< •.-• : ' V * X ^v£iY> •-• 

#71 3312 #¥ SZraaefg «{gs^| SOU, 

#71 AMj! g2J-S2J5t #Ofl #71 « 'SttSU gt!£> ^TH^I ^ SIHEhagg «#*h= B?8g □ 2 

tmra. #7i ^ siEEfag= #7i gsis uiotssi s son hhseis a§ issg se ssssuh. . . 

«l 53tMI SiCHAI. 

#71 #*? #z^35| g #71 msi oi m Ehagg ««sfe .B?a= 
#71 ssssi ?iiBAiagoi ^2S-&£jfl7iS2i ,ssoi:».i.-:s«a2^^-/#2raa^* »ess 

" :>:§>M?ia>M^imwa£gst!^aas 

S?tf 60. HI 59*HH.SUMAI. " ; - .' :>! ^ " : \ ' V"-.'. : K 

#71 w #* sz^a^g «gspi aw;./..- v-'-': :'-7'"' : \f:A ;i •' , X " y : *.-" ! - X v : 

fWthfil . H :60«HHI 2J0IAI.. . / . • . 
' ^Oia #71 §g i^SJfl^ MS S! #71 M 3 ^; IB tffl M risV^&*E«f : IB EM ^ 

•• : '-'->S?S" : .62.-'~--3a' 59-S^-SiOjAI , •• . w t - - - .v..-; " 

#71 jgii #^ seh^aej- #ob #71 m *&&m mis& ^aEfegg*«3si# a^gVa^XXX- 

hei±w°i sii&a. ■ r * - - ■■. 

g^»j.63. a^a*o 7i5 £hhi s s,t, f s i ^ra^^s^iis^^a : ■ : • 




i« iSois Sail e^sra I^i % ^ gaioiM aas ajs ois*k.sioie zjhsj tsg #m 
e?iig asaa maEii7j2i si^e. 

64. J& 63 %m 5iO\M. 

#71 sji?s gaioiM E*ag= ehdieih w^oife?saer>-EH)iEmHr,. m\Em msm, oiEidgsjv 01 - 
Eiag ejssf. causer. ^Eaue d-a^. -^□Ih^ a^ oigsj iaa^as s^afe.a ; ? 

g i9£l ITSaai MaEli»°J »l2&a:: : ::;. ; . v : :.; v^ - : : 

#71 ^4=7H2j gaioiM Ei-agg s"«o^'"97iife ' , • :: '. '. fo - :- . : ^ . •; 4 
:#7i ^^sl'ssa'a'Viii^'a '. . 

#7i gasf p@g ?f=;yaai7ie2j aaw ;frF%ieopi^^^#si%; a^l- S! ;: W'f-0'SSvi 




#71 si2 #^ saaasf a, 1 #7i »ii #^ €aaastg:a^2s mEiasra #71 ^ geaoiM eim; 
ag ingAi?iaA(-#7i fr&i&t&nto*. sas uioeg «jgsfe.&7ii: s • - ; : - u - 

#7i #as \i\omm "as ?'#ppis^g'**%;s^f^5«^ =ag *gaM ssa 
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g^S 67. ffl "66 iHM-'SlOIAlV- ^ " 

471 3912 4^ #2Msem «4Sf7l son 

471 All 4* 
tJSHa.. 471 

g^th 68. »E«7IB- 4011 *S S! g &tfg 2**S!5!££ HHUS §?^HSJ 1 MS!»i&i 
g «4§fe BTflJ ., ... 

471 a Maxi^HMg tsaw itassfe an; 




471 &S*|7I5 4^^^^ 9IIIAIEW; S 

471 ^40H 21 ?fS9 Sfl ^fiBAIElMk -^bl *« ^fv^ 471 i St»i »Eh 27*33 °S HHf H ^ 

M=m 72. fll 70 tKW SiOjAI, - 

471 ssaai -jraXiEiisi ^ jtae.aifts st^s^, sSssisMBa a 4^2 ^§ stmra, 

471 ^ MaiOlM 2J3fg 471 30IE 23H2I SlStJ- tSS S! 471 3 CHE 27H2J 2!StJ- Si 

73. «l 72tM)fl aoiAi, 

47i ^ •aoie'iiga^ ; ^&'^-^^.2«^A'-9Lji^rSi^&:'2W9 §s lhou w^a 4 
?H2i 4*?a^§2i 4^aia* ?a .a : «f»i^:^s;^^fis**^&saa.' : DiHEii3». 

s 1 ?^ w.. .... 731 ,7p i^;abW,-; v ; ; i ; , Y '.I* ' , , ; . .. 

C47i ^¥ iWoii ^lli^?^ ^ ea 




8^77. Jfl 1 SHM SUM* -•• 

=471 Ba0l£'BK!S-^0i£.27Hsj^S^Ufi , 9:>^a'£ShJsi'B LHOfl UHSa-471 &S2SI TlIflAI 
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! 



Eiim S^S^ ^S2S ShS SSS«I CASEIN. 

:-:*-;^#^'^^j|'7i'im^QI/di :.*:. : \r-.' " • 

£71 #5I£ UIO^S S101E 27H°I 5! 6HJ-2J ^ LHOfl HH^S £71 9\MH 

. ; ./*fl 7.,«HN.SlplAI. 

£71 #5fS "'UIO'WS ^ SjOIS SJg*H *SM 5! ^0)£ SH_I-2| 1 LHOfl HH§=! £71 IM^SSI 5HIBAI 

eh £°j ^71 ^ saioiM Efsjm itgAi?i^ na^s ^ssxii wieeiiw. 

g:?** 80. 731 34 SOU StOiAL 

£71 SMOIS^agsjOfE 23H2J *SM S SjCHE SH-l-SJ § LHOfl HH§£! £71 ?1flflA|E)l°l 

• ---a^gm.- si satmflisp* 1 '^ ' " ^ 5 >- : ~ 

. . : 

E1M £SJ £71 ^^ItEjjOIJI EF2!S lt§AI?|E^ tJ£ofe.2H 81^ S°SJfl Dfle.3i^2l' 

V •-. . - - - 

• • ';• . " • r -•:•■.>., ' ; , : ' '' ■ •"• >"'.v;- irC: 

L SB - . .,-.„ , , . - ... « . ... 
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